Context: There is scant research on premenstrual syndrome (PMS) and its more severe counterpart, premenstrual dysphoric disorder (PMDD) in Indian females. This study aimed to evaluate symptoms of PMS in medical students and to find the association of sociodemographic variables and lifestyle factors with PMDD. Subjects and Methods: A total of 179 medical students residing in the hostel of an Indian medical college and its affiliated teaching hospital were approached, of which 100 (55.8%) returned the completed questionnaires. Data related to lifestyle factors was collected. Self-screening quiz for Diagnostic and Statistical Manual of Mental Disorders-IV-Text Revision PMDD and Shortened Premenstrual Assessment Form were used for diagnosis of PMDD and detection of symptomatology, respectively. Results: PMDD was present in 37% of the respondents. It was found at a higher rate in older and postgraduate students. PMDD was significantly associated with lifestyle factors, namely, sleep, physical activity, total tea/coffee intake, and change in tea/coffee and food intake under stress. The most common physical and psychological symptoms were body ache/joint pain and feeling depressed/blue, respectively. Conclusions: PMDD is fairly common in Indian medical students residing in hostel although cultural factors may influence symptom expression. This study suggests that PMDD is associated with lifestyle factors in young, professional, urban women. Modification in lifestyle may thus be an important approach for management of PMS/PMDD. Prospective studies with larger representative samples are needed to validate these findings.
Although the precise etiology remains unknown, neurotransmitter abnormalities, particularly those of serotonin have most commonly been implicated, [4] partly because of observations made in preclinical studies, and partly because of the antidepressant and anxiolytic effects exerted by serotonergic drugs, and their proven efficacy in managing PMDD. [5, 6] A neurobiological model of enhanced negative emotional processing and diminished positive emotional processing in PMDD during the premenstrual phase has recently been proposed. [7] Lifestyle factors may putatively aggravate symptoms of PMS/PMDD. Thus, P remenstrual dysphoric disorder (PMDD) is considered a severe form of premenstrual syndrome (PMS) that impairs quality of life as much as other depressive and anxiety disorders do. [1] In addition, the burden of PMS/PMDD as well as the disability-adjusted life years lost due to this repeated-cyclic disorder is in the same magnitude as major psychiatric disorders, yet it remains largely underrecognized. [2] Based on the strong scientific evidence, PMDD has been moved from Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) lifestyle modifications such as reduced consumption of caffeine, salt, chocolate and refined sugars, increased daily moderate aerobic exercise and use of stress reduction techniques, and relaxation have been advocated as nonpharmacological measures for managing PMS, although definitive evidence for the same is lacking at this time. [1] For long, PMS has been considered a western culture-bound syndrome. Cross-cultural clinical presentation and variation of PMS/PMDD have not been systematically studied, although available data does suggest that it occurs across cultures at comparable rates. [1] Even though PMDD is a biological phenomenon, sociocultural factors seem to determine perception, explanation, handling, and even help seeking related to it. [8, 9] There is scant literature available on PMS/PMDD from low-and middle-income countries, including India. The objectives of this preliminary work were to evaluate symptoms of PMS in Indian medical students residing in hostel and to find the association between lifestyle factors and symptom severity.
SUBJECTS AND METHODS
The study protocol was approved by the Institutional Review Board of Smt. N. H. L. Municipal Medical College, Ahmedabad, India.
A total of 179 female medical students were residing in the hostel of the medical college and tertiary care teaching hospital where the study was conducted, and all of them were approached for inclusion in the study. Out of them, 96 (53.6%) were undergraduate (UG) students and 83 (46.3%) were postgraduate (PG) students. To encourage participation, each potential subject was approached individually by the first author and requested to participate.
The participant information sheet and consent form mentioned the rationale of the study in light of the dearth of data on PMDD from Indian population. It further stated that the study would help generate data and add to the understanding of PMDD in Indian women.
For the final analysis, we were left with 50 (51.5%) completed forms from UGs and 50 (60.2%) completed forms from PG medical students, as shown in Figure 1 . Written informed consent was obtained from all the participants while anonymity was ensured.
Data were collected on a cross-sectional basis using a self-administered questionnaire, consisting of three parts.
The first part of the questionnaire comprised questions about sociodemographic factors (age, marital status, and educational status) and lifestyle factors that included hours of sleep per day, hours spent in active physical activity (e.g., gym, yoga, aerobics, and swimming, etc.) per day, amount of tea/coffee intake (cups per day), along with effect of stress on tea/coffee intake and the food intake (whether increases, decreases, or does not change).
The second part had the Shortened Premenstrual Assessment Form (SPAF), a valid and reliable instrument which comprises 10 items related to physiological and psychological symptoms occurring about a week before menstruation. [10] The items were to be rated according to the intensity of symptoms during the last menstrual cycle from 1 to 6. The symptom was regarded as present only if the respondent rated four or above on that particular item (1 meaning "not present or no change from usual" and 6 meaning "extreme change, perhaps noticeable even to casual acquaintances"). The list included four behavioral/psychological symptoms and six physical symptoms.
The final portion was composed of a self-screening quiz (SSQ) for PMDD as per the DSM-IV-Text Revision (TR) criteria, [11] based on which the respondents were diagnosed as having PMDD [Appendix 1]. The SSQ consists of two lists of symptoms, all contained in the diagnostic criteria for DSM-IV-TR PMDD. The participants were asked to note all symptoms from both the lists that they experienced premenstrually at least during two menstrual cycles, followed by four questions with a "yes" or "no" response. An affirmative response on all the four questions was considered as PMDD to be present.
Statistical analysis
The data thus collected were analyzed using SPSS version 20 (IBM Corporation). The standard methods of descriptive statistics were used to describe the data (i.e., frequencies and percentages for categorical variables and mean values with standard deviations for continuous variables). Kolmogorov-Smirnov test was used to assess the normality of distribution of the continuous variables. Violations of assumptions needed for parametric tests necessitated nonparametric tests. Chi-square test and Mann-Whitney test were applied for assessing categorical and continuous variables, respectively. Significance was set at P < 0.05 (two-tailed).
RESULTS
In this study, a total of 179 hostel inmates were approached, 127 (70.9%) medical students consented to participate, of which 100 (55.8%) returned the completely filled questionnaire. The ratio of UG to PG students for the final analysis was 1:1. The mean age of the participants was 22.9 (standard deviation 2.9) years (range 19-28 years), and 12% of them were married. All the respondents reported, at least, one symptom of PMS present in a significant intensity on the SPAF. As per the SSQ, 37% were screened as having PMDD. Table 1 , PMDD was found at a higher rate in older and PG students, but was not associated with marital status. Students who had PMDD were sleeping less and were indulging less in physical activity as against those without the diagnosis. PMDD was also significantly associated with greater tea/coffee intake as well as increase in tea/coffee and food intake under stress. Students with PMDD scored higher on both psychological as well as physiological symptoms, as measured by SPAF. Figure 2 shows the frequency of physical and psychological symptoms reported by the respondents on SPAF. The most common physical and psychological symptoms were body ache/joint pain and feeling depressed/blue, respectively.
As shown in

DISCUSSION
Frequency of premenstrual dysphoric disorder
The results of this work indicate that PMS is fairly common among medical students residing in hostel. 37% of the students had the severe form of PMS, namely PMDD. PMS estimates vary substantially in literature because of the differences in instruments, symptom patterns, Our findings are comparable with a study performed in Nigerian medical students, in which 36.1% of the respondents had DSM-IV-TR PMDD. [12] Another study in medical students in Saudi Arabia found PMS in 35.6% of the cases, based on the American College of Obstetrics and Gynecology (ACOG) criteria. [13] However, the rate of PMDD in our study is clearly high as compared to reports in other studies on medical and nonmedical students that reported PMDD in 6-18% of the students in their samples. [14] [15] [16] [17] [18] Assuming that living in the hostel setting is in itself stressful, this could have contributed to our finding of such high frequency of PMDD in the participants. Psychosocial stress levels are reportedly associated with severity of PMS. [19, 20] Inclusion of a control group comprising medical students not residing in hostel could eliminate the effect of stress contributed by staying in a hostel. Delara et al. found in their work that PMDD was present in 37.2% of boarding high school students, a rate similar to that in our study. [21] Studying and staying away from home in a boarding school setting is comparable to staying in a hostel in terms of the stress generated by the situation.
Age, educational status, marital status, and premenstrual dysphoric disorder
The variance in age in our sample was relatively small as the age of participants ranged from 19 to 28 years. Studies that recruit participants of a wider range of age, preferably the entire reproductive age group (15-49 years) may be better equipped to establish the relationship between age and PMDD. A population-based research found PMS to be higher in women aged 35-44 years. [9] Conversely, other studies found older age to be associated with less severe PMS symptoms. [22] [23] [24] In keeping with our finding, another study on medical students found older student age to be a risk factor for PMS. [13] However, being a PG student rather than a UG student could be a potential confounder for the positive association between older age and PMDD in this work, and vice versa.
In agreement with our work, marital status was not found to affect PMS symptom severity in Thai [23] and Iranian [15] female university students, and a population-based sample of Swiss women. [25] Tschudin et al. reported a higher occurrence of PMDD in unmarried women. [9] There is no plausible explanation for the direct influence of marital status on PMDD, although indirect factors may have a role to play.
PG students are full-time resident doctors working in their respective departments and have work-related stress apart from studying. UG students supposedly have just study-related stress. They do have clinical postings, but no formal assigned duties or responsibilities. Overall, PG students are far more stressed than UGs. Women with PMS perceive having more work pressure, less autonomy on the job, and less variety in their work than controls. [26] This partly explains why a higher number of PG students screened as having PMDD as against UG students. Medical school interns working in 24-h shifts had a higher rate of PMS when compared to 3 rd -year medical students who did not have shift work responsibilities, [27] which is in support of our finding.
Physical and psychological symptoms and premenstrual dysphoric disorder
A cross-sectional study across four continents concluded that there was a great deal of similarity in women's experiences of PMS symptoms across countries. [28] Abdominal bloating, cramps or abdominal pain, irritability, mastalgia, and joint/muscle/back pains were the most common symptoms reported across 14 nations. [28] Both physical and psychological symptoms were commonly reported by students in this study, the most common physical symptom being body ache and joint pain, and feeling depressed/blue being the most common behavioral complaint. All these symptoms were reported on the 10-item SPAF, [10] which is based on the most common symptoms of PMS. Hence, the symptoms reported in our work are more or less concordant with common symptoms reported in most other studies.
Certain differences are however striking. First, breast tenderness was reported by only 6% of the respondents, which is very low compared to most other studies. It cannot be discerned whether the students actually experienced it less often or experienced it significantly but underreported. It is apprehended that India is a relatively conservative society, where women may feel embarrassed reporting symptoms pertaining to breasts or genitals. Second, irritability as a symptom was less commonly reported than feeling depressed in this study. An Indian epidemiological study, which looked at self-reported premenstrual symptoms in noncomplaining women also found sadness to be more common than irritability. [29] This is in contrast with recent research reports, which found irritability to be more common than depressed mood. [13, [30] [31] [32] Cross-cultural variations probably explain these findings.
The mean score for psychological symptoms was higher than that for physical symptoms for those with or without PMDD, which defies the widespread belief that Indian women tend to somatize psychological distress more often than women from developed countries. This study was conducted in an urban setting among highly educated women, which could be the reason for the predominance of psychological symptoms. Urban women tend to report more severe psychological symptoms than rural women. [33, 34] 
Lifestyle factors and premenstrual dysphoric disorder
Our research finds a robust association of PMDD with various lifestyle factors which included sleep, daily physical activity, caffeine intake, and food intake.
Sleep and premenstrual dysphoric disorder
Females with PMDD in our study reported less sleeping hours as against those with mild symptoms. Both insomnia and excessive sleepiness have been reported in women with severe PMS. [35] However, in a group of 23 patients with PMDD, Parry et al. found no differences between the late luteal phase and follicular phase in sleep time or time spent awake, as recorded in daily sleep logs. [36] Unpleasant dreams, awakenings, failure to wake at the expected time and tiredness in the morning, and heightened mental activity during the night and on awakening are sleep disturbances reported to be found in women with severe PMS, [37] all which may be perceived as decreased sleep. As concluded by Baker et al., subjectively perceived poor quality sleep is a characteristic of severe PMS, but sleep composition based on objective measures (polysomnography and quantitative electroencephalographic analysis) does not differ in association with premenstrual symptom expression in the late luteal phase. [38] A structured sleep schedule with consistent sleep and wake times is recommended, especially during the luteal phase as a part of the nonpharmacological management of PMS. [39] 
Physical activity and premenstrual dysphoric disorder
Even in the absence of high-quality research and strong evidence base, a recent comprehensive review on exercise interventions in PMS [40] supports the findings of our work which shows a significant association between PMDD and fewer hours spent in physical activities, as also reported by a study evaluating PMS in college-aged women. [41] ACOG has advised that regular aerobic exercise may help relieve PMS, and it is substantiated by preliminary data. [42] Tea/coffee intake and premenstrual dysphoric disorder Students with PMDD were more likely to take caffeine and tea compared with those having mild symptoms. The association is strongly supported by a host of studies, which pointed out that consumption of caffeinated beverages including tea and coffee was strongly related to the presence of PMS and also established that the effect is clearly dose-dependent; the effect being only slightly reduced when daily total fluid consumption was controlled for. [41, [43] [44] [45] However, Caan et al. could not find any significant relation between caffeine intake and PMS. [46] Like in our work, all these studies could only take into account the relative amount of caffeine consumed and not the absolute quantity, as respondents could not possibly and expectedly be having the same source for consumption of these caffeinated beverages. Hence, this problem of equivalence of exposure cannot entirely be done away with, and needs to be accepted as a limitation.
Change in food intake under stress and premenstrual dysphoric disorder
Another significant finding of our research was the association of PMDD with a self-reported increase in food intake under stress. This is in congruence with previous reports that consumption of foods and beverages that are high in sugar content or taste sweet is associated with severe PMS. [41, 47] However, the inference that restricting sugar may relieve symptoms of PMS does not find research support. Rather, studies of diets that increase the relative intake of complex carbohydrates suggest benefit, which might be due to an enhanced transport of the serotonin precursor tryptophan into the brain, leading to a transient increase in the synthesis of this transmitter. [48, 49] Because synthesis of brain serotonin increases after carbohydrate intake, it has been postulated that PMS subjects may over consume carbohydrates in an attempt to improve their dysphoric mood state. [50] Intake of carbohydrates, fats, proteins, vitamins, and minerals has been found to increase in women premenstrually, [51, 52] and significantly so in women with PMS. [53] 
Limitations
First, the study is conducted in a small and selective sample of medical students in an urban Indian setting, which restricts the generalizability of the results. Second, it is known that the use of retrospective questionnaires is not the best method for data collection of premenstrual symptoms. Prospective daily logging of symptoms over at least two cycles is the most preferred way as retrospective ratings tend to amplify the severity of premenstrual symptoms. However, there were practical difficulties in the application of prospective approaches, given the busy, and erratic work schedules of resident doctors. Retrospective rating does provide a good indication of respondents' overall premenstrual experiences. [54] Moreover, findings of studies on the prevalence of premenstrual complaints based on retrospective reports are consistent with those from epidemiological studies that used prospective symptom ratings. [6] Third, we did not screen for psychiatric comorbidity which could have influenced the findings. Finally, a nonresponse rate of almost 30% is an important limitation of the study. More UG students denied to participate as compared to PG students, which may have confounded the findings.
CONCLUSION
Inherent limitations notwithstanding, this exploratory research concludes that PMDD is fairly common in medical students studying and working in an urban setting. Our findings refute the long-held belief that PMS is a western phenomenon, [55, 56] and also the notion that PMS is generally mild and bearable in Indian women. [29] Rather, it is emphasized that PMS may be a relevant clinical construct even in the Indian context although cultural factors may influence symptom expression. Furthermore, the study suggests that PMDD is associated with lifestyle factors in young, professional, urban women. Thus, modifications in lifestyle may be an important approach for dealing with problematic PMS symptoms. Appropriately designed, prospective studies with larger representative samples are needed to replicate and validate these findings.
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